INASA Langley Research Center, Hampton, VA

Satellite Cloud and Radiation Retrievals for ARM and ASR

P. Minnis?, C. Yost?, W. L. Smith, Jr.%, R. Palikonda?, M. Khaiyer?, F.-L. Chang?, K. Bedka?, S. Bedka?, D.
Spangenberg?, M. Nordeen?, and T. Chee?

ARM

CLIMATE RESEARCH FACILITY

2Science Systems & Applications, Inc., Hampton, VA

Motivation: ARM needs satellite data to complement surface measurements
* Outgoing radiation not measured at the surface
- Satellite can provide TOA outgoing longwave radiation, shortwave albedo, and some spectral radiances
* Surface measurements characterize clouds only over small areas => partial picture

- Satellite data can be used to estimate cloud fields over larger scales at lower resolution, less info
content

* Cloud modeling studies need larger scale validation data and boundary/initial conditions
- Satellite data used both for validation and initialization of GCMs, SCMs, WRF, etc.

Objective: Provide large-scale cloud & radiation parameters for ARM
® Produce cloud & radiation retrievals as consistent as possible with ARM sfc measurements for all domains
- Calibrate satellite against a common reference
- Validate results using ARM surface and aircraft measurements

Data & Methods
* Cloud & radiation parameters from geostationary (GEO) & low-Earth orbiting (LEO) satellites
- Visible channel calibration standard: Aqua MODIS channel 1 (0.63 pm)
- Shortwave & longwave flux standard: CERES broadband data (see Khaiyer poster)
- Main cloud retrieval algorithms: VISST/SIST (Minnis et al. 2011)
- Multilayer retrieval algorithm: MCAT (Chang et al. 2010)
- Retrieval algorithms applied to GOES, MSG, MTSAT, AVHRR, MODIS, Suomi NPP data

NASA Langley ASR Support webpage
* Accessed from http://cloudsgate?.larc.nasa.gov
* New design has all ARM-related satellite information in one place
* Satellite imagery and cloud products available for ARM ground sites (fixed and mobile) and aerial campaigns

Support for new ARM sites
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Available Satellite Imagery and Products
* Near real-time imagery and cloud and radiation products provided for each ARM domain
* Mean values within a 10- and 20-km radius of ARM fixed and mobile sites available as ASCII output

* Data are reprocessed when new calibrations and improved algorithms become available

Cloug Products
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ARM Aerial Facility Campaigns

* Imagery and A-Train tracking tool useful for
mission planning

Sample flight track imagery from SPartICus

 Aircraft flight tracks available on satellite imagery;
for all supported AAF campaigns

* Mean cloud properties extracted along flight
track and available as ASCII output
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Summary

* NASA LaRC ASR Support web site provides easy access to satellite imagery and cloud property retrievals

- feedback and suggestions for further impr

* Cloud products are provided in various formats (netCDF, ASCII) in addition to real-time imagery for fi
campaigns

* Flight tracks and mean retrievals are also provided for requested AAF campaigns

* Validation studies with ARM products are ongoing work:
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